Skeletal muscle metabolism in experimental heart failure.
We studied peripheral skeletal muscle metabolism in monocrotaline-treated rats. Two distinct groups emerged: a percentage of the animals developed ventricular hypertrophy, with no signs of heart failure (compensated group), whilst others, besides ventricular hypertrophy, developed the syndrome of congestive heart failure (CFH group). Oxidative metabolism and redox cellular state were expressed in terms of creatine phosphate, purine (ATP, ADP and AMP) and pyridine (NAD and NADH) nucleotides tissue content. Skeletal muscles with different metabolism were studied: (a) Soleus (oxidative), (b) extensor digitorium longus (glycolytic) and tibialis anterior (oxidative and glycolytic). The results showed that in CFH animals a decreased high-energy phosphates content occurs in the soleus and extensor digitorum longus, but not in the tibialis anterior. In the soleus. ATP declined from 20.31 +/- 2.5 of control group to 9.55 +/- 0.61 mumol/g dry wt. while in the extensor digitorum longus ATP declined from 30.92 +/- 2.68 to 22.7 +/- 1.54 mumol/g dry wt. In both these muscles, a shift of NAD/NADH couple towards oxidation was also observed (from 26.58 +/- 3.34 to 6.95 +/- 0.97 and from 18.88 +/- 3.43 to 10.57 +/- 1.61, respectively). These alterations were more evident in the aerobic soleus muscle. On the contrary, no major changes occurred in skeletal muscle metabolism of compensated animals. The results show that: (1) a decrease in muscle high-energy phosphates occurs in CFH; (2) this is accompanied by a decrease of NAD/NADH couple suggesting an impairment in oxygen utilization or availability.